


































๔ߐࠇߚ㧔for a review, see Nicholls, 1996㧕ޕᤨ㑆⸃௝ᐲࠍ᷹ቯߔࠆߚ߼ߦ
૶↪ߐࠇߚ⺖㗴ߪᢙᄙߊޔࡈ࡝࠶ࠞⲢวၞ᷹ቯ㧔e.g. Goldman, Lodge, 
Hammer, Semmes, & Mishkin, 1968㧕ޔᤨ㑆ࠡࡖ࠶ࡊᬌ಴㧔e.g. Nicholls, 
1994; Okubo & Nicholls, in press㧕ޔหᤨᕈ್ᢿ㧔e.g. Efron, 1963; Nicholls, 
1994㧕ޔᤨ㑆㗅ᐨ್ᢿ㧔e.g. Swisher & Hirsh, 1972㧕ޔࡃ࠶ࠢࡢ࡯࠼ࡑࠬࠠ





















































ࠍႎ๔ߒߚ⤘ᄢߥᢙߩ⎇ⓥ߆ࠄᡰᜬ߇޽ࠆ㧔for a review, Nicholls, 1996㧕ޕ
৻ᣇޔฝඨ⃿ߩቯᏱࡕ࠾࠲࡯ఝ૏ߦߟ޿ߡ߽ޔ਄ㅀߩ Okubo and Nicholls
㧔in press㧕ߦട߃ޔ⣖↹௝⎇ⓥ߆ࠄߩᡰᜬ߽޽ࠆޕ଀߃߫ޔKaufmann, Elbel, 
Gossl, Putz, and Auer㧔2001㧕ߪޔߐ߹ߑ߹ߥᤨ㑆๟ᵄᢙߢᄌ⺞ߐࠇߚ࠳࡯
࠻ࡏ࡯࠼ೝỗࠍ㐳ᤨ㑆㧔12 min㧕ߦᷰߞߡⷰኤߔࠆߎߣߢฝඨ⃿ߩⷞⷡ㗔ၞ














































ߛߚޕ㧕1002 ,nileB & erottaZ㧔ߚࠇߐໂ␜߇ߣߎࠆ޿ߡࠇఝࠇߙࠇߘߦᐲ
ႎᖱߥ⊛േ⢻ޔߢߌߛߚ޿ߡߒข⡬ࠍỗೝߦ⊛േฃߪ⠪㛎ⵍߢⓥ⎇ߩߎޔߒ
ߟߦᕈ․ℂಣႎᖱߩ㑆ੱߪߢࠇߎޕ޿ߥ޿ߡߞⴕࠍ㗴⺖ࠆࠇߐߣⷐᔅ߇ℂಣ






























ߡߒߣߚߞ޽ޔ߆㧕0991 ,egilleH & ,namtsirihC ,elrettiK㧔޿ߥࠇߐኤⷰߪ














ߡ↪޿ߚ㧔cf. De Valois & De Valois, 1990㧕ޕߎࠇࠄࠍ 4.14 Hz߆ࠄ 16.66 Hz
߹ߢߩᲧセ⊛㜞޿๟ᵄᢙߢᄌ⺞ߒߚޕੱ㑆ߩⷞⷡࠦࡦ࠻࡜ࠬ࠻ᗵᐲᦛ✢ߪޔ




ߐࠇߡ޿ࠆ㧔Chiristman, Kitterle, & Hellige, 1991; Kitterle et al., 1990; 
Kitterle & Selig, 1991; Kitterle, Hellige, & Chiristman, 1992; Kitterle, 
Christman, & Conesa, 1993㧕ޕߘߎߢޔ᏷ᐢ޿ⓨ㑆๟ᵄᢙᏪၞࠍࠞࡃ࡯ߔࠆ























ೝỗߪ CRT࠺ࠖࠬࡊ࡟ࠗ㧔࠽࠽ࠝ␠⵾ Eizo FlexScan 565 Tޔု⋥หᦼ㧩
120 Hz㧕ߦឭ␜ߐࠇߚޕ↹㕙਄ߢߩノᐲᄌൻࠍ✢ᒻൻߔࠆߚ߼ޔGray scale 
expander㧔Vision Research Graphics, see Pelli & Zhang, 1991㧕ࠍ૶޿ࠟ
ࡦࡑ⵬ᱜ߇ CRT ࠺ࠖࠬࡊ࡟ࠗߦᣉߐࠇߚޕ࠺ࠖࠬࡊ࡟ࠗߪታ㛎ߩ೙ᓮߩߚ
߼↪޿ࠄࠇߚࡄ࡯࠰࠽࡞ࠦࡦࡇࡘ࡯࠲㧔Apple ␠⵾ Power Macintosh G3 
DT/233 MHz㧕ߦធ⛯ߐࠇߚޕߎߩࠦࡦࡇࡘ࡯࠲߇ೝỗ૞ᚑߩߚ߼ߩṶ▚ಣ
ℂޔ෻ᔕᤨ㑆ߩ᷹ቯߥߤߩታ㛎ߩ೙ᓮࠍⴕߞߚޕታ㛎ߩ೙ᓮࠍⴕ߁ࠦࡦࡇࡘ࡯
࠲ࡊࡠࠣ࡜ࡓߩ૞ᚑߦߪ Mathworks ␠⵾ Matlab ߅ࠃ߮ߘߩ᜛ᒛࡊࡠࠣ࡜



























㧕AOS㧔ynorohcysa tesno sulumitS ߩỗೝ❋ሶᩰߣὐⷞᵈޕߚࠇߐ␜ឭߦ㊁









ޕ㧕3891 ,noteltteN & wahsdarB ,ees㧔ߚࠇߐ↪ណߦ߼ߚࠆߔߊߥዋߌ
























᭴ߩ332ޔࠅ޽ߢ㧕eerged rep selcyc 9ޔ3ޔ1㧔ᢙᵄ๟㑆ⓨޔ㧕zH 66.61
ޕߚߞ޽ߢㅧ
߇ᨐലਥߩ㊁ⷞޔߊㅦࠅࠃ⃿ඨฝ㧙㊁ⷞᏀߢ⃿ඨᏀ㧙㊁ⷞฝޔߪ㑆ᤨᔕ෻
ޔߤ߶޿ૐ߇ᢙᵄ๟㑆ⓨޔߚ߹ޕ㧕30. = p ,32.5 =㧕02 ,1㧔F㧔ߚߞ޽ߢᗧ᦭
ਅૐߩᢙᵄ๟㑆ⓨޕ㧕100. < p ,19.801 =㧕04 ,1㧔F㧔ߚߞߥߊ⍴ߪ㑆ᤨᔕ෻
ߣᢙᵄ๟㑆ⓨࠅ޽ߢ⪺㗼ߢઙ᧦޿㜞߇ᢙᵄ๟㑆ᤨޔߪዋᷫߩ㑆ᤨᔕ෻߁઻ߦ
ޕ㧕20. = p ,37.2 =㧕04 ,1㧔F㧔ߚߞߛᗧ᦭߇↪૞੕੤ߩᢙᵄ๟㑆ᤨ
᧦ߩᢙᵄ๟㑆ⓨ޿ૐߪߩߚࠇߐኤⷰ߇Ꮕ㊁ⷞޔߦ߁ࠃߥ߆ࠄ᣿߽ࠄ߆1 ࿑
Ḱ᳓ᗧ᦭ߪ↪૞੕੤ߩᢙᵄ๟㑆ⓨߣ㊁ⷞޔߒߛߚޕߚߞ޽ߢߺߩ㧕dpc 1㧔ઙ





























1993, 1996; Hugdahl & Davidson, 2003㧕ޔⓨ㑆๟ᵄᢙ࠴ࡖࡀ࡞ߩࠃ߁ߥૐ
ᰴⷞⷡᖱႎಣℂᯏ᭴ߩᖱႎવ㆐ല₸ߦࠃࠅᄢ߈ߊᓇ㗀ߐࠇࠆน⢻ᕈ߇޽ࠆޕ
ߒ߆߽ޔૐⓨ㑆๟ᵄᢙ࠴ࡖࡀ࡞߇ᤨ㑆ᖱႎߩવ㆐ߦఝࠇࠆߎߣࠍ⠨߃ࠆߣ





























㑆ⓨߩdpc 1 ߚߞ߆߈ᄢ߽ᦨ߇୯ߩᏅ㊁ⷞߢ1 㛎ታޔࠅߚ޽ߦቯㆬߩỗೝ
⊛₸ലࠍႎᖱ㑆ᤨ߇ᢙᵄ๟㑆ⓨ޿ૐޕߚߒߣߣߎࠆߔ↪૶ࠍ❋ሶᩰߩᢙᵄ๟
 ,tsluhloT ;3791 ,tsruhloT & ikswokiluK㧔߽ߡ߃⠨ࠄ߆ߣߎࠆߔ㆐વߦ
ࠄ߃⠨ߣࠆ޽ߢಾㆡߪߩࠆߔ↪૶ࠍᢙᵄ๟޿ૐ߽ᦨߚ޿↪ߢ 1 㛎ታޔ㧕5791
ᵄ๟㑆ᤨߩߟ4 ߚߒ↪૶ߢ1 㛎ታޔߦ߼ߚ߁ⴕࠍ೎ᑯߩᢙᵄ๟ޔߚ߹ޕߚࠇ



















ޔࠅ޽ߢ߆ࠇߕ޿ߩzH 66.61 ߆zH 41.4 ᢙᵄ๟㑆ᤨߩ❋ሶᩰޕߚߞ޽ߢߣ
ߔߪᢙᵄ๟㑆ⓨߩ❋ሶᩰޕߚࠇߐᢿ್ߣޠ޿ㅦޟߪ⠪ᓟޔߣޠ޿ㆃޟߪ⠪೨















































































































ᄢ⚦⢩⚻〝ߦ㓚ኂ߇޽ࠆน⢻ᕈ߇ᜰ៰ߐࠇߡ޿ࠆ㧔e.g., Livingstone, Rosen, 
Drislane, & Galaburda, 1991; Lovegrove, Bowling, Badcock, & Blackwood, 
1980㧕ޕᦨㄭޔ╩⠪ࠄߪᄢ⚦⢩⚻〝ࠍ㒖ኂߔࠆߎߣߦࠃࠅޔᤨ㑆⸃௝ᐲߩᏀ
ඨ⃿ఝ૏߇ᶖᄬߔࠆߎߣࠍⷰኤߒߚ㧔Okubo & Nicholls, 2005㧕ޕ߹ߚޔ㔍⺒
∝ߩᖚ⠪ߪஜᏱ⠪ߣ⇣ߥࠆᄢ⣖ඨ⃿ᯏ⢻Ꮕࠍ᦭ߔࠆߎߣࠍᜰ៰ߐࠇߡ޿ࠆ
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